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The model z, j(tt.SMfS)ds * CI- I *I2..Is.i Studied. ubeve K is

assumned known. the (a1 ) are random errors. and It Is desired to estimate

f from the data (zi). The (regularized) estimate of f will be taken as

the minimizer in 9 of 1 Z(Kf)(ti)-zt)' Aluth' (-(*)). where H is a.

reproducIng kernel space wi th norm I I W first define the Intrinsic

rank of this experiment. This definition Is used to provide insight

Into the circumostances In Which one may expect to estimate f wll.

moderately well. or Poorly. The sensitivity of a regularized estimate

to the (ti) is made explicit. After giving the intrinsic rank of the

examples of first and second derivative. Abel's eqution and Fujitals

equation. it is argued that the first three are only mildly Ill posed

and if f Is "nice' It will be amenable to accurate estimation. The method

of generalized cross validation for choosing A Is reviewed and nhumerical

results for the estimation of first and second derivative from noisy data

are given. A method for solving Abel's equations when inversion forgulee

are available Is described whuich exploits properties of the above mentioned

first derivative estimate. The use of outside Imfoimation In the

estimation of f is then considered. We consider thecases whome f is

keem to Satisfy a finite nmer of linear equality constraints (for

example, boundary values, or moment condition) or a continuous family
of linear Inequality constraints (including. positivity. monotonicity or convexity).

f is then estimated by minimizing or approximately minimizing (*). subject to

these constraints. We extend the generalized cross validation method for choosing

A to this case. Finally, the extension of this method to Certain robust

estimation problem is suggested.
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